Alterations of enzymatic activities along rat collecting tubule in potassium depletion.
This study was designed to correlate morphological alterations induced in rat collecting tubule by potassium depletion with changes in the activity of enzymatic markers of the cell basolateral membrane. Results show the following responses. 1) Potassium depletion induced a huge and progressive hypertrophy of the outer medullary collecting tubule (MCT). Hypertrophy was paralleled by enhancements of vasopressin- and forskolin-dependent adenylate cyclase (AC) activities. Glucagon-sensitive AC was also increased, but with a different kinetics, whereas isoproterenol-dependent AC was only modestly stimulated. 2) In cortical (CCT) and papillary collecting tubules, AC response to hormones did not change. The concentrating defect of K-deprived rats, therefore, does not appear to result from an intrinsically defective adenylate cyclase system in any portion of the collecting tubule. Decreased AC response of the medullary thick ascending limb to vasopressin and glucagon, observed after 3-5 wk of K depletion, might account, at least in part, for reduced hypertonicity of medullary tissue. 3) Na+-K+-ATPase activity fell in CCT, probably in relation to decreased K secretion. Conversely, in MCT, Na+-K+-ATPase rose much more than tubular volume. The physiological significance of this latter observation remains to be established.